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FORMER CLINTON ENGINES
ASSESSMENT WORK PLAN
" 605 E. Maple Street
MAQUOKETA, IOWA
Site ID: 174 -

1.0 INTRODUCTION

The objectives of the site assessment work plan are to: 1) identify the types and sources of contamination; 2)
define the extent and magnitude of contamination in both. soil and ground water; 3) identify impacts relating to
the contamination; and, 4) provide adequate information for assessing potential threats to human health or the
environment. The work plan is a flexible document that describes how the assessment will be conducted. The
work plan is prepared for submittal to the IDNR consistent with the Land Recycling Program and Response
Action-Standards under Iowa Administrative Code 137.

2.0 SCOPE OF WORK

The intént of the Site Assessment Work Plan is to provide information to determine the extent reasonable and -
necessary for mitigation of site contaminants and address potential concerns identified by the IDNR
correspondence March 23 and May 31, 2005. A summary of these concems was based on the Phase I / II
Environmental Site Assessment Report prepared by Missman Stanley & Associates on October 15, 1999.
These included: .

e  Chlorinated sblvents_ near sample location B-3;

®  Possible saturation of soil and groundwater as toluene and other volatile compound near sample
location B-6.

3.0 SITE DESCRIPTION

!
The subject property measures approximately twelve (12) acres in size and was located within the southeast
quarter of the southwest quarter ('4) of Section 19, Township 84 North, Range 3 East, at 605 E. Maple Street in
Magquoketa, Iowa. The property's location is depicted in Figure 1 (Appendix A) which is a portion of the U.S.
Geological Survey (USGS) 7.5 minute seties topographical map containing thie site and surrounding area. A
zoning map for the City of Maquoketa is provided in Appendix A, Figure 2. The subject and surrounding
properties are to the north are zoned industrial, immediately west and southwest are residential. The land to the
south is agricultural. Details of individual property owners and land use are identified on the Site Vicinity Map
within a 500-foot radius of the facility (Figure 3).-

4.0 BACKGROUND
According to the Phase I / I Environmental Report prepared by Missman Stanley in 1999, Clinton Engines took

- possession of the property in approximately 1950 from the Maquoketa Company. Prdor to operation by the
" Maquoketa Company the land was used for agricultural purposes.

The Company built the widely-known "Clinton Engine” which was a small engine used in generitors,
mowers, chainsaws, and a host of other products. The Company experienced its "hay day" in the 1950s
through the mid-1960s and employed up to 2200 people. The facility included a foundry, machine shops,
cast and painting operations. At the time of the assessment the property included three paint booths.
Underground storage of fuel oil was used for a back up to the boiler and generator systems. Previously
underground storage included toluene and gasoline.



‘The Phase 1l Assessment |dcnhnud EWOY SOUICE Areas n'm.zuur; on lh: propc'ny This included .:leva.tcd....””

conesntrations of chiorinated solvents near B-3 located north of Ilu. former foundry operations and elevated .. ::!! '

;"_;t-s_rlg«- L_a_nln north of the machine shop.

o rr E ( .-'; E (‘n LOGY
Sie= gmlog) was inte rpu'n-cl ﬁ'r-m s:nl tum- kmq prew:msl ly condu:tc-d at the fa uhr) and :h( Io\u ueol ogrical
GECOSAM d.mbase The subject property was underlain by spproximately one (1) to ek Ve (12) feet of fill -
materisl aecording to the soil boring logs. lrrumdmely b:lo_w the All material, brown sity (l.n,' was c.-u.mmm.tui

to a depth of .l;}p'fdiiﬁht:ly 10-15 feet below gmde. Below the siity clay to a depth of approximately 35 feet (Tier

1 FRC Report), aliernating sitry clay and sand layers were --nc.om—t-m-d Generally grourdwater was ¢ sncountered

within 15 feer below grade. Hydraulic cond uclwn) was fcu:muly evaluited as part of 2 Leaking Underground
Storage Tank prograrm. Hydrulic conducmnm mnged from {.002 m/ day to.a maxirnurn value of 0.247 m//day .

. wong the southern property lmuncl.u) The mo: ritoring wells near the scuthwest. side of the property wens

Ziéd:qmy'('d dusing demclition activities. Howtver thrze of the oniginal monironing wr_l‘ for the LUST asscssment

- exist on the south central portion of the property, where the maxicoum conductivity wis encountered. Bedrack

was not encountere d at o1l boring terrrenation. ofappxox.un.ltcl) thirty (30) E--u below arade. -

Depih to be.dmcl. c-sum.mon is raken from the GE! L)E'AM dalausc waier well 24834 City of M.lquokc-n '\htu

Well, depth to be: dlock was ‘ercountered st approximately 125 h et below grrade; however the elevadon of the

wazer well is approxirna taly 45 feet higher than the average '_opography The well is located approxiiz u-Jv e
thausand (2,000) feet o thr SbulllCdii Depth to bedrock-at the site would be antl'npqt-cl approxmately 150 frer.

below yrad: . S

6 ._0. POTEN TIAL RECE P'-]‘(")R ' § URVEY"

The [owa Geclogical Survey Buneau |'( s.sB) and Cuy of Maquoketa Municipal Walex. >uppl ,' were .cm.u_u:t-.:.d 1

lﬁc-m:fy putu.nual groundwater receptors within o one half mile radms of the facility. The IGSB « *-em h did rot
ideanfy any wells within. the search radius. As p.lrt af the Tier 1 Report (July 2004), neighboring;: pmﬁcmvs within
theze hundesd ('300) feet were aiso contacted for "-menml water we s, no wells were idenmfied...

According to the ]GE-E‘:,' 'thi-'rlcn.;:‘.i well appears fo be ‘M‘u'l'lLuTl.b.'r 4834 3,/9/2008).. 'I'ht well was drilled for
the Citv of Maquoketa in !9‘78 smd i ummled with a toral d:pth of 2.32‘3 f-el The vell is approxirnately 2 00 0
feet scutheast of the pmpp-n) x

7.0 REMEDIAL <:»u}1-:<:‘rw15:sﬁ.

Remedial objectives for the release of pitnileum and chlesinated solvent compounds ase based on “Table 1.

- Standard for Groundvnater, lowa Lacd Recyciing Program (Octobér 4, 1995) and Tabls 2. Standards for Sail, -

lowa Land Recycling Program (October 4, 1999)". A copy of the remedul objectives is presented in Appendix
B.

8.0 PROPOSED SOIL BORING / MONITORING WELL LOCATIONS.
The asszssment wortk plan consists of chatactesizing contamination at the site through s2il and ground wrater
sampling. Soil samples will be collzcred from potential sourcs areas and monitor potential recepters.  Based

on previcus sampling data, and pozental conceens raised by the IDNR include:

1. The preseace of chlovingred solvents near B-3; and
2. The area near the formes: pzint thinner (tcluene) underground storage tank (B-5).

..., concentraiions of toluene above gmundwalcr seturarion at locztion B- 6 !dj-ﬂ( ent to the former uaderground - =
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Please refer to Proposed Sample Location Diagram, Figure 3, Appendix A.
8.1 B-3 Chlorinated-Solvent:
Previously, i unpact to soil and groundwater was detected north of a former concrete pad located on thc

northeast central part of the property. The Phase I/II did not detail the t'ormer use of the pad or indicate a
possible origin of the chlorinated solvent detection.

" Soil borings B-3 was identified as 2 potential source area for the chlorinated solvents, a second soil boring (B-4)

was advanced to the southwest (topographically upgradient of B-3). Soil samples were collected to three (3)
feet in B-4 and four (4) feet in B-3. Increasing PID readings were reported at depth. Groundwater was
encountered in B-3 at a depth of approximately twelve (12) feet below grade.

Dhue to the limited soil sampling in the-potential source areas, a source monitoring well is proposed near B-3, -
three additional monitoring wells are proposed to bracket the source soil and groundwater conditions.
Anticipated depth of well completion would be approximately twenty (20) feet below grade.

8.2 B-6 Toluene

Soil boring B-6 / temporary monitoring well were advanced adjacent to the former paint thinner u;'ndergmund.

storage tank. Saturated conditions were encountered in the groundwater concentration for toluene. A source
monitoring well and three bracketing wells are proposed in the area.

_ 9.0 INTRUSIVE METHODOLOGIES"

‘9.1 Soil Sampling

Discrete soil samples will be collected with 2 direct push dual tube sampling system. The dusl-tube system
includes an interior two (2) inch diameter and 2.75 inch exterior diameter sampling system. Soil samples are
collected in a 2 inch diameter by four (4) foot clear PVC disposable liner.

9.2 Soil Sampling - Proposed Monitoring Wells (PMW-10 — PMW.17)

The borings proposed for conversion to monitoring wells will be completed using a direct push truck-mounted

rig equipped with a hydraulic head employed in drilling and sampling operations. The borings will be advanced
using 2.75 inch outside diameter dual tube samplers to a depth of approximately twenty (20) feet below grade.
The wells will be constructed with schedule’40 PVC 0.01 slotted well screen and pvc casing to ground surface.
The groundwater elevation observed during dn]lmg will be split between the screened interval to monitor for
groundwater fluctuation.

Soil Boring Logs

The FRC field crew will consist of an experienced driller and an Iowa CGWP. The drill crew will prepare field
logs of cach boring. These logs will include visual classifications of the materials encountered during drilling as
well as the driller's interpretation of the subsurface conditions between samples. Boring logs will be included
with the Site Assessment Report and will represent an interpretation of the field logs and may include
modifications based on laboratory observation and/or tests of the samples.



Soil mrn:le ‘:crrfmmy

ﬂ L Soil samplas mllﬁc;ie 'will be evaluated for the presence of -..-:gamc \rapors usin, y a plnom' onization dueclox

(PID). This rn.lchmv p:mndt's clu:.u reading in parts per mx.l_ | isobutylene equivalents (ppmi); gencrally 2 1: 1
L response telative to bénzene by ionizing volatile organic com pounds rel:a,.ed into samiple headspace from soil
e sarmples. A Ziploc IJ.lg coma:mnb a splu of the soil saumplz on one (1) fot increments will be alowed to rise to :

©arbient conditions during a thifty to'sixty minute period. A photmcmzdcon detector calibrated o one

" “’hundred parts per million |<obu:yLne 's propost.d for the fizld survey. ['he PID is Pqu:ppu.cl '.\rnh 3 10 6 eV

T :ultmuolel lamp source.

['he P]]_) is not u-ompmmd specific bt n mezsures thr total respons se of all volatile --ompounds in the s.«mpl--
that cari be lo'un'tl by the detzctors ard are pr resent iri sufficient conéentratons to be deu-n.tcd 7 the detector.
The PID unitis nm qumtltauvl- bt will be need Ioz sample scree mna and sod sample sc-lc-cuor_ or lahc-mtory

analysis.

Where ¥ID rvnéihg ar .dﬂeclvd ons soil sarnple will be sulmum-d from the highest PID r-iu:lmg and A serrnd
“soil 4 .xrnple will be collected from the scil sample collected near bonruz términation when PID ceadings - &
'd'lu:r-m- the vertcal profile. TE PIC Lcadmgt ars nct detected in the soil borieg

dimirish to 10 ppmi or less
.. above 10 pprm & soil sample wtll bt u_brr.um:d froru the groundwarer L_n_.u.rfao:e 'observed whie driling.

zil Sampling far Analytical Characterizzgon. ..

Sl ;amp]cs from each depth interval will be laborator) packed for possible analysis. '_'iu.-.l-ci.s..-:ril samples wilk be
suhmmcd to Test-Arnerica, Inc in Cedar Falls lowa. The sod samngle exhibiung the highesr P]D value will be
field pu'servr:d bv Method 5035 and anzlyzed for volltﬂc‘ OLQdm( hydrocarbons by 8260 AchI_Jon._ll.._.oll__

samples re; ]Ju-'sentu‘g 2 vem:.ll pmhlP will be collectzd n('ar ‘oﬂ bourqr termination when PII values decrease

to 10 ppeni or less.

Phsical T c.s:rjng;

.. This information will be used whtn €or sldenng the fasibility of :--mcdﬂl a]te mauve' The following oumber .~

“and wpc*s of resting will be conducted. Physical soil testing will be condicted, at tinimum, on. the fill marerial

and glacizl till a5 described from previous assessment activides.

||I\ . Cne (1) srganic content analyses by theemal deswruction to address c:o.utaminam degradation potential
will be collzceed in the fill matedial and one from the soil imreediately below the fill,
|I|' . Cne (1) water content analyses by dry weighe in the fll material and one from the soil immedistely
below the . '
v ﬂ()nt: (1) vertical parmeatility test in the fil reaterial and one from the soil immediately belew the all.
|||l ooow Cane (1) redox porential test in the fill material and one from the szil immediately below the fill.

Clezning Proceduses

I
|||l Colling equipment will ke cleaned prior to and at the complenon of each boring with high pressure water
" (HPW) and Alconox detergent, 1n addizon, downhole drilling equipment will be sinsed with ethyl alcohol.
Ill . These cleaning procedures are proposed based on the understanding that levels of effort cequived exceed

|
I
i

normal carz but do not absolutely preclude cross-sample interference.




9.3 Aquifer Characterization

Monitoring Well Construction’

Monitoring well materials will consist of 0.75 to 1.25 inch nominal diameter PVC screen and casing. The wells
will be constructed of schedule 40 PVC flush threaded pipe with ten (10) feet of commercially-slotted screen at
the bottom of ench borehole.

The monitqring screen slot size will be 0.01 inch. A matching nominal diameter solid stem riser pipe will be
attached to the screen and extend to ground surface. The borehole annulus will be filled with graded well pack -
to a point at least one (1) foot above the top of the slotted well screen. A bentonite pellet seal will be installed
and hydrated with potable water above the well pack. The annulus above the bentonite plug will be filled with.
a cement and bentonite grout mixture. Each well will be fitted with an expandable locking cap installed on the
top opening of the riser pipe to inhibit well impact from surficial sources. Flush mount protective covers will
also be used to secure wells where abové-ground security devices inhibit traffic (refer to cross-sectional
monitoring well diagram Figure 4, Appendix A).

Surveying .

Elevauons wﬂl be mensuxed to an accuracy of £0.01 foot. Information should only be considered accurate to'
the degree unphcd by these methods.

- Monitoring Well Development’

The monitoring wells will be developed by FRC personnel. A low flow peristaltic pump will be used to remove
approximately three (3) well volumes. Monitoring wells will be considered developed when the pH,
temperature, and conductivity of the purge water appears to have stabnhzed within the followmg tolerances:

& pH plus or minus 0.5 unit;

® temperature +/- two degrees Celsius; and

- @ specific conductance +/- five percent.

9.4 Groundwater Sampling Protocol )

Sampling Procedures

Field instruments will be feld calibrated before collecting samples. Water levels will bé measured to the nearest
0.01 foot from the surveyed reference point before removing any ground water from the well. The water level

~ isan ORS interface probe capable of differentiating phase-separated liquid at air-water and well termination.

Groundwater samples will be obtained by inserting a disposable silicon and tygon tubing down the well casing
and connected to a low-flow peristaltic pump.

Well construction and development can significantly affect many water quality parameters including those .
monitored during well purging: FRC recommends waiting at least one week after development before
collecting the first samples. : .

Labornatory Sample Collection:

The labels on the soil and water sample bottles will indicate:

Type of analysis;
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Marne of facilit;
Sarnple pc-mt deatification;
N.lrm' of persen collecring the .arnpk
Tirrie and date the saenple was collecied,; smd .
' gg\'(’h et her a prc rervative was added ro the sample or the saraple was filteted.

(.nllu tmg. lhe W ater aample:

Hydroc hl:l i pem'vertd 40) rrd vials will be used to pn- ,erve and teznsport the groundwater s.lrnplcr 10 the
. Jaboratory, l<.u-pm5, the:,- b"vnlc-s free of extraneous (nntzmmatlcm is imperative. Caez will be taken to |

rainimize ground comact Plasu: sheetiag, where necessary, \ull_bl_._._.cl around the well casings 10 minimizé -

lm . samplrmtuh-um-'

. - Lhain of Custody:

llll '.'I(:ha'ih-a - ﬁ-ﬁbdy " tracking, will e r-qmr@i onall sare p]e- "Chaia-of- custody” provides a record of all the

pc-rsonnel u.,pansxblc- for handlicg the sa mph.s

|I|| ----- '-l'mm.sl:ujrtnt:umf o

. 'm ) l;m:femblt. 0 ice lox short time: p(,..c.u:ds. Ifice is u.,ed, ..1ploc |ype I:n.lg,'. w.d] b-: u..:d w0 contain ice and .r.:u'lt )
wates.
lm 10.0 HEALTH AND SAFETY .

"The site assessment work plan assumes thac no geeater thzn Level I safety precaugons are adequate. Level D
safery attice generally consises of a normal work uniform inchiding robber glaves, siezl wed boors, hardhat, and
‘m appropriate eve protecion. A health and safety plan wil be develoged prior 1o mobilizaton.

llll 11.0 EXPANDED DATA / RECOERDS ACCUMULATION

SAP implementation will attempt to accumulate additional information relative to regional and siee specific
condifons, which may influence the extera and need for corrective acton relative @ this site.

Im 12.0 WCORK SCHEDULE
Following review and accepranze of the work plan, the intusive assessment and an initial groundwarer
llll sarnpling svent il be conducted within thirty (30) days from aushorization. A repaer of the will be prepared

within thicty (30) days following receipt of soil and groundwater analysis. If addidonal sampling is requiced to
deine the latecal axtent of the impact to soil and groundwarer the IDNR. acd City of Maguoketa will be
lII! contzcted and g revision to the SAP will be subrritted within 15 davs of receipr of analydcal results.
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APPENDIX A

- Topogtraphic Map
 Site Vicinity Map
Site Diagram with Proposed Sampling Locations
Well Construction Diagram
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Table 2. Standards for Soil, Iowa Land Recyclmg Program
(Current as of October 4, 1999)

_|Chemical . CASRN Oral Oral

Chronic | . Slope S _»J:@Q*QH
RfD Factor OISt ﬂ
| (mg/kg-day) |(mg/ke-day)!
Acenaphthene . 000083-329 | 6.00E-02"
Acetochlor 034256-82-1 _ 2.00E-02"
Acctone . 000067-64-1 - | 1.00E-01°
[Acrylamide B ~000079-06-1 2.00E-04" 4.50E+00" __

" | Acrylonitrile ] 000107-13-1 1 .0DE-03* 5.40E-01* . ’\
Alachlor - 015972-60-8 1.00E-02" 8.00E-02° s
Aldicarb B | 000116-06-3 1.00E-03" .
Aldicarb Sulfone’ 001646-88-4 .. 1.OOE-03*

Aldicarb Sulfoxide . 001646-87-3 1.00E-03¢ .

Aldrin .| 000309-00-2 3.00E-05* 1.70E+01*
Ametryn 000834-12-8 9.00E-03*

Ammonium Sulfamate . ' 007773-06-0 2.00E-01*

Anthracene 000120-12-7 3.00E-01*

[Antimony 007440-36-0 4.00E-04° -
Arsenic, Inorganic 007440-38-2 3.00E-04" 1.50E+00"

" {Atrazine ' 001912-24-9 3.50E-02* 2.22E01°
Barium (and compounds) . 007440-39-3 7.00E-02*

Baygon 000114-26-1 4.00E-03°

Bentazon 025057-89-0 - 3.00E-02*
Benz[e]anthracene ) 000056-55-3 7.30E-01°
Benzene 000071-43-2 2.90E-02*
Benzo[a]pyrene 000050-32-8 7.30E+00"
Benzo([b]fluoranthene . 000205-99-2 7.30E-01°
Benzo[k]fluoranthene . 000207-08-9 7.30E-02°
Beryllium : . 007440-41-7 2.00E-03" 4 40E+00°
Bis(2-chloroethyl)cther 000111444 : 1.10E+00°

Né)TE Soil standards are based on incidental inéestion of soil and dust only. Compiiance with soil standards does not guarantee

compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil -

standards must be supponed by appropriate institutional controls, i.e., land-use restrictions.
. PAGE 1
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Table 2. Standards for Soil, Iowa Land Recychng Program
(Current as of October 4, 1999)

Chemical CASRN - Oral - Oral Cancer [§
' : Chronic Slope Group [N
RfD Factor
(mg/kg-day)|(mg/kg-day)"|

" [Chioroaniline, p-. 000106478 4.00E-03° — | D
Chlorobenzene [Monoch lorobenzene] 000108-90-7 2.00E-02* . D*
Chlorodibromoethane [Dibromochlorocthane]. | 073506-94-2 2.00E-02° ' Cc.-
Chloroform 000067-66-3 1.00E-02° 6.10E-03" B2*-
Chloromethane ] ' 000074-87-3 4.00E-03° - 1.3E-02° (o
Chloronaphthalene, Beta- ) . 000091-58-7 8.00E-02° | D*
Chlorophenol, 2- 000095-57-8 5.00E-03" : D
Chiorothalonil 001897-45-6 1.50E-02" 1.10E-02° B2
Chlorotoluene, o- [2-Chlorotoluenc] - 000095-49-8 2.00E-02° D
Chlorotoluene, p- [4-Chlorotoluene] . 000106-43-4 -2.00E;02° D¢
Chlorpyrifos . - 002921-88-2 3.00E-03" I
‘Chromium I _ - 016065-83-1 1.50E+00* D
Chromium VI _ R 018540-29-9 3.00E-03" D
Chrysene . . ~ 000218-01-9 7.30E-03° . B2*
Copper : 007440-50-8 3.70E-02°> D*
Cumene [Isopropylbenzene) 000098-82-8 1.0OE-01* | . D'
Cyanazine 021725:46-2 2.00E-03” 8.40E-01" .C°
Cyanide (CN) , " 000057-12-5 2.00E-02° D*
Dacthal - 001861-32-1 1.00E-02° D°
Dalapon, sodium salt 000075-99-0 3.00E-02* D*
Di(2-cthylhexyl)adipate 000103-23-1 6.00E-01° 1.20E-03" c
Diazinon i 00033341-5 9.00E-04° E°
Dibenz[a,h]anthracene ' 000053-70-3 7.30E+00° B2
Dibromoacetonitrile 003252-43-5 2.00E-02° C
Dibromochloromethane 000124-48-1 2.00E-02" 8.40E-02° c
Dibromo-3-chloropropane, 1,2- [DBCP] 000096-12-8 1.4E+00° B2’

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee

compliance with standards in other media (¢.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil

standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
- - . . PAGE 3
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Table 2.. Standards for Soil, Iowa Land Recyclmg Program
(Current as of October 4, 1999) .o

Chemical CASRN  Oral ~ Oral Cancer (8
. ' - Chronic Slope Group |
RfD Factor :
_ (mg/kg-day) |(mg/kg-day)"
Dimethrin : 000070-38-2 3.00E01° | - Df
Dimethyl methylphosphonate 000756-79-6 2.00E-0I° ' (o
Dimethylphenol, 2,4- . 000105-67-9. | 2.00E-02" D°
Dinitrobenzene, m- [1,3-Dinitrobenzene] 000099-65-0 1.00E-04" D
Dinitrophenol, 2,4- - - 000051-28-5 2.00E-03" D°
: . Iz)zutromlucne.zm4- (mlxturc) CASRN for 000606-20-2 . | 1.00E-03° 6.80E-01° B2
Dinoseb .| 000088-85-7 1.00E-03" D*
 [Dioxane, 1,4- [p-Dioxanc] . '000123-91-1 1.10E-02° B2*
Diphenamid . 000957-51-7 3.00E-02° | ' D°
Diphenylamine 000122-39-4 2.50E-02° i D
Diquat ' 000085-00-7 2.20E-03* D¢
Disulfoton 000298-04-4 4.00E-05° E°
Dithiane, 1,4- ~~000505-29-3 1.00E-02° D
Diuron, 000330-54-1 2.00E-03° D°
Endosulfan 000115-29-7 6.00E-03* D°
Endothall ' 000145-73-3 2.00E-02° D*
Endrin . 000072-20-8 3.00E-04° D*
Epichlorohydrin 000106-89-8 2.00E-03° 9.90E-03" B2*
Ethylbenzene 000100-41-4 1.00E-01* D*
[Ethylene Glycol - _ 000107-21-1 2.00E+00° D°
Ethylene Thiourea 000096-45-7 8.00E-0S* 1.10E-01° B2°
Fenamiphos _ 022224-92-6 2.50E-04° D°
Fluometuron 002164-17-2 1.30E-02° [
Fluoranthene _ ; 000206-44-0 4.00E-02* D
Fluorene 000086-73-7 | . 4.00E-02° . D*
Fluorine (Soluble Fluoride) ] " 007782414 6.00E-02* _ D?

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee

compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
. standards must be supported by appropriate institutional controls, i.c., land-use restrictions.
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Table 2. Standards for Soll Iowa Land Recycling Program
{Current as of Qctober 4, 1999)

Chemical - CASRN Oral Oral Cancer (8

- Chronie Slope | Group {Stalie
. RID Factor
| (mg/kg-day) | (mg/kg-day)” -

Methyl-4-chlorophenoxyacetic acid,2- "000094-74-6 5.00E-04* ' ) E°
[MCPA]
Methylene Chloride [Dichloromethane] 000075-09-2 6.00E-02* | 7.50E-03* B2*
Methyl Ethyl Ketone [2-Butanone] | -000078-93-3 6.00E-01* D*
Methy! Isobutyl Ketone 000108-10-1 | 8.00E-02° D°
Methyl Parathion 0Q0298-00-0 2.50E-04" - D°
Methylphenol, 2 [o-Cresol] | 00009548-7 5.00E-02° c.
Methylphenol, 4 [p-Cresol] 000106-44-5 S.00E-03° - c
Methyl tert-Butyl Ether [MTBE] i 001634-04-4 3:00E-02° c
Metolachlor ; _ 051218-45-2 1.50E-01* c
Metribuzin 021087-64-9 2.50E-02" D' -
Molybdenum . - 007439-98-7 5.00E-03" [od
Monochloramine (measured as free chlorine) .|  010599-90-3 1.00E-01° D*
Naphthalene - 000091-20-3 2.00E-02* c
Nickel (soluble salts) : - 007440-02-0 . 2.00E-02" D
Nitrate (measured as Nitrogen) 014797-55-8 1.60E+00* D¢
Nitrite (measured as Nitrogen) 014797-65-0 I.OOE-O.I' D¢ .
Nitrobenzene - 000098953 | 5.00E-04" D
Nitroguanidine 000556-88-7 1.00E-01* D* ’
Nitrophenol, p- ' : 000100-02-7 8.00E-03° D*
Nitroso-di-N-butylamine, N- 000924-16-3 $.40E+00" B2*
Nitrosodiphenylamine, N- 000086-306 | 4,90E-03" B2"
Octyl Phthalate, di-N- 000] 17-84-0 2.00E-02° D®
Oxamyl 023135-22-0 2,50E-02* E*
Paraquat ' 001910-42-5 4.50E-03* ' ct
Pendimethalin ] . 040487-42-1 4.00E-02" D?

_ Pentachlorophenol 000087-86-5 3.00E-02° 1.20E-01* B2*

'NOTE: Soil standards are based on incidental ingestion of soi] and dust only. Compliance with soil standards does not guarantee
compliance with standards in other media (e.g., groundwater) that may be affected by contaminants in soil. Use of site-specific soil
standards must be supported by appropriate institutional controls, i.e., land-use restrictions. ,
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Table 2. Standards for Soil, Iowa Land Recycling Program
. (Current as of October 4, 1999)

Chemical CASRN Oral Oral _ |Cancer

', . : : ‘ Chronic | * Slope Group |St
- - RID Factor '
(mg/kg-day)| (mg/ke-day)”

Tetrachloroethylene [PCE] - -1 000127-184 1.00E-02* . DY
Thalliom ~ | 007440280 | 700805° | >
Toluene C o 000108-88-3 °| 2.00E-01* D*
Toxaphene . . 008001-35-2 1.00E-01¢ 1.10E+00" B2*
Trichloro-1,2,2-trifluorocthane, 1,1,2- 000076-13-1 - 3.00E+01* . . D
Trichloroacetic acid ' .000076-03-9 1.00E-01° : c
Trichlorobenzene, 1,2,4- . 000120-82-1 1.00E-02* . D*
Trichlorobenzene, 1,3,5- ' 000108-70-3 - 6.00E-03° - . .o D*
Trichloroethane, 1,1,1- 000071-55-6 3.50E-02° D* -
Trichloroethane, 1,1,2- . " 000079-00-5 4.00E-03* ) 5.70E-02" c
Trichlorocthylene [TCE] ' 000079-01-6 1.20E02°Y B
Trichlorofluoromethane 000075-69-4 3.00E-01* D~
Fluorotrichloromethane} ) '
Trichlorophenol, 2,4,5- 000095-95-4 1.00E-01* i D¢
Trichlorophenol, 2,4,6- ~000088-06-2 . . 1.10E-02* B2"
Trichlorophenoxy) Propionic Acid, 2(2,4,5- 000093-72-1 8.00E-03" . D*
Trichlorophenoxyacetic Acid, 2,4,5- [2.4,5- 000093-76-5 " 1.00E-02* o D*

. E‘ichlompmpane. 1,2,3- _ 000096-18-4 6.00E-03* 7.00E+00° B2°
Trifluralin ©o 001582-0?-8 7.50E-03* 7.70E-03" c
Trinitrotoluene, 2,4,6- [TNT) .| 000118-96-7 5.00E-04" 3.00E-02° c
Vanadium 007440-62-2 7.00E-03° ) ' D¢
Vinyl Chloride ' 000075-01-4 1.90E+00" A’
White Phosphorus . 007723-14-0 2.00E-05" D*
Xylene (mixture) 001330-20-7 2.00E+00" D*
Zinc (and compounds) . 007440-66-6 3.00E-01* D'
Zinc chloride (measured as zinc) 007646-85-7 3.10E-01° D*

NOTE: Soil standards are based on incidental ingestion of soil and dust only. Compliance with soil standards does not guarantee-
compliance with standards in other media (¢.g., groundwater) that may be affected by contaminants in soxl Use of site-specific soil
: standards must be supported by appropriate institutional controls, i.e., land-use restrictions.
PAGE 9
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' Table 1. Standards for Groundwater, lowa Land Recycling Program

(Curfent as of October 4, 1999)

Chemical-

- CASRN

Oral Oral ' Cancer

Drinking

Lifetime
Chronic Slope Group | Water Max. | Health
RfD Factor Contam. | Advisory
(mg/kg-day) | (mg/ke- Level Level
day) (MCL) (HALY
_ . |(mgM | (me/)
Acenaphthene 000083-32.9 | 6.00E-02" D"
Acetochlor 034256-82-1 | 2.00E-02" D‘l
Acetone 000067-64-1 | 1.00E-01° D*
Acrylamide 000079-06-1-{ 2.00E-04" | 4.50E+00" B2*
| Acrylonitrile 000107-13-1] 1.00E-03° | 5.40E-0I" BI* .
Alachlor 015972-60-8 | 1.00E-02* | 8.00E-02° B2® 0.002
Aldicarb 000116-06-3 | 1.00E-03* _ D
Aldicarb Sulfone 001646-88-4 | 1.00E-03" D¢
Aldicarb Sulfoxide 001646-87-3 | 1.00E-03° D°
Aldrin 000309-00-2 | 3.00E-05* | 1.70E+01° B2*
[Ametryn 000834-12-8 | 9.00E-03" D
Ammonia 007664-41-7 D*
Ammonium Sulfamate 007773-06-0| 2.00E-01" Df
Anthracene 000120-12-7 | 3.00E-01* D
Antimony 007440-36-0 | 4.00E-04* Df 0.006
Arsenic, Inorganic 007440-38-2 | 3.00E-04" | 1.50E+00* A 0.05
Atrazine 001912-24-9| 3.50E-02" | 2.22E-01° C 0.003
Barium (and compunds) 007440-39-3 | 7.00E-02* D 2
Baygon 000114-26-1 | 4.00E-03° c
Bentazon 025057-89-0 | 3.00E-02° E'
Benz[ajanthracene 000056-55-3 7.30E-01° B2
Benzene 000071-43-2 2.90E-02* A 0.005
_ | Benzo[a]pyrene 000050-32-8 7.30E+00" B2" 0.0002
Benzo[b)fluoranthene 000205-99-2 7.30E-01° B2*

NOTE: Statewide standards for protected gmundv)va!er are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
groundwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 m/day.
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Table 1. Standards for Groundwater, Iowa Land Recycling Program

(Current as of QOctober 4, 1999)

Oral

Chemical CASRN Onl Cancer | Drinking Lifetime
' . Chronic - Slope - _Group | Water Max. |Health
RfD Factor Contam. Advisory
(mg/kg-day) (mgﬂt}- Level [ Level
S| day) (MCLY " |(HALY
(mg/) (mgf)

Chlordane (also CASRN IZ'I_S9-b3-6) 000057-74-9 | 5.00E-04* | 3.50E-01" B2 0.002
Chlorimuron, Ethyl- 090982-324 | 2.00E-02" | - . - Df
Chlorine 007782-50-5 | 1.00E-01" D*
Chlorine Cyanide 000506-774 | 5.00E-02* D!
Chlorine Dioxide 010049-04-4 | 1.00E-02° D* 0.3
Chlorite (sodium salt) 007758-19-2 | 3.00E-03¢ D* 0.08 L~ B
Chloroaniline, p- 000106-47-8 | 4.00E-03" D
Chlorobenzene [Monochlorobenzene] 000108-90-7 | 2.00E-02" D* 0.1 0.1
Chlorodibromoethane [leromochloroetlmne] 073506-94-2 | 2.00E-02° C 0.1 0.06
Chloroform 000067-66-3 | 1.00E-02* | 6.10E-03" B2* T 0.l
Chloromethane 000074-87-3 | 4.00E-03° 1.30E-02° - C T 0.003
Chioronaphthalenc, Beta- 000091-58-7| 8.00E-02° D _
Chlorophénol, 2- 000095-57-8 | 5.00E-03* .Df 0.04 |
Chlérothalonil 001897-45-6 | 1.50E-02* | 1.10E-02° B2°
Chlorotoluene, o- {2-Chlofotoluene] 000095-49-8 | 2.00E-02* D° 0.1
Chlorotoluene, p- [4-Chlorotoluene] 000106-43-4 | 2.00E-02° Df 0.1
Chlorpyrifos 002921-88-2 | 3.00E-03" D¢ 0.02
Chromium Il 016065-83-1! 1.50E+00° D* 01’ 0.1"
Chromium VI 018540-29-9 | 3.00E-03" D% 01" 01"
Chrysene 000218-01-9 7.30E-03° B2 )
Copper 007440-50-8 -D* 1.3
Cumene [lsopropylbenzene] 000098-82-8 | 1.00E-01" D*

.| Cyanazine 021725-46-2 | 2.00E-03° | 8.40E-01° T C 0.001

NOTE. Statewide standards for pmtected gmundwater are generally apphcable -for use as screening and reporting levels Statewide standards for non-protec\ed

groundwater are generally apphcable to water in formations with a hydraulic conducnvuy of less than 0.44 m/day.
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Table 1. Standards for Groundwater, Iowa Land Recyclmg Program
(Current as of October 4, 1999) _ . o

Chemical ] CASRN Orat Oral Cancer |Drinking Lifetime
. . Chronic Slope Group Water Max. [Health
RfD Factor Contam. Advisory
(mg/kg-day) (mg/k¥ Level . Level
. day) (MCL) (HALY
(mg/1) (mg/1)
Dichloroethane, 1,2- 000107-06-2 ' . 9.10E-02* B2* 0.005 _
Dichloroethylene, 1,1- 000075-35-4 | 9.00E-03" | 6.00E-O1" c 0.007 0.007
Dichloroethylene, 1,2-cis- 000156-59-2| 1.00E-02° ' D* 0.07 0.07 |8
Dichloroethylene, 1,2-trans- 000156-60-5 | 2.00E-02° D° 0.1
Dichlorophenol, 2,4- 000120-83-2 | 3.00E-03" Df 0.02 B8
Dichiorophenoxy Acetic Acid, 2,4- [2,4-D] . | 000094-75-7 | 1.00E-02" D 0.07 007 g
Dichlorophenoxy)butyric Acid, 4-(2 4- [2, 4-DB] 000094-82-6 | 8.00E-03" D*
Dichloropropane, 1,2- 000078-87-5 6.80E-02° B2® 0.005
Dichloropropene, 1,3- | 000542-75-6 | 3.00E-04* 1.80E-01° B2*
Dieldrin 000060-57-1'| 5.00E-05" | 1.60E+01* B2* 0.00022
Diethyl Phthalate 000084-66-2 | 8.00E-01" D*
Diisopropyl Methylphosphonate 001445-75-6 | 8.00E-02" D* .
Dimethrin 000070-38-2 | 3.00E-01° D*
Dimethyl methylphosphonate i 000756-79-6 | 2.00E-01° c
Dimethylphenol, 2,4- 000105-67-9 | 2.00E-02* D?
Dinitrobenzene, m- {1,3-Dinitrobenzene] 000099-65-0 | 1.00E-04* D* 0.001
Dinitrophenol, 2,4- 000051-28-5 | 2.00E-03* D°
Dinitrotoluene, 2,6/2,4- (mixture) CASRN for 2,6 | 000606-20-2 | 1.00E-03° | 6.80E-01° B2*
Dinoseb 000088-85-7 | 1.00E-03" D* 0.007 0.007 |#
Dioxane, 1,4- [p-Dioxane] 000123-91-1| - 1.10E-02* B2 §
Diphenamid . 000957-51-7 | 3.00E-02* - Df
Diphenylamine 000122-39-4 | 2.50E-02" D° ;
Diquat 000085-00-7 | 2.20E-03" DF 0.02 0.02§

NOTE: Statewide standards for pmtected groundwater are generally applicable for use as screening and reporting levels. Statewide standards for non-protected
. groundwater are generally apphcable to water in formations with a hydraulic conducnvny of less than 0.44 m/day.
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Table 1. Standards for Groundwater, Iowa Land Recycling Program
(Current as of October 4, 1999)

Cancer

Lifetime

Chemical CASRN Oral Oral Drinking
’ Chronic Slope Group | Water Max. |Health
RfD Factor : Contam: - | Advisory
(mg/kg-day) (mg/k% Level ] Level
. day) . lmcLy (HALY
(mg/l) (mgN)
Hexachlorocyclohexane, Gamma- [Lindane] 000058-89-9 [ 3.00E-04* | 1.30E+00° .B2* 0.0002 0.0002
Hexachlorocyclopentadiene 000077474 | 7.00E-03" D 0.05
Hexachloroethane -] 000067-72-1 | 1.00E-03* 1.40E-02* c
Hexane, N- 0001 10-54-3l 6.00E-02° D‘
‘Hexazinone 051235-04-2 | 3.30E-02* Df
HMX 002691-41-0 5.00_E-02' ] D*
Imazaquin 081335-37-7| 2.50E-01" D*
Indeno(1,2,3-cd)pyrene 000193-39-5 7.30E-01° B2*
Isophorone 000078-59-1{ 2.00E-01* | 9.S0E-04* c
Isopropyl methylphosphonate T005514-35-2| 1.00E-01° 73
Kerb [Pronamide] 023950-58-5 | 7.50E-02* c
Lactofen 077501-634 | 2.00E-03° D
Lead And Compounds 007439-92-1 7 0,015~
Malathion 000121-75-5 | 2.00E-02° D*
Maleic Hydrazide 000123-33-1| 5.C0E-01° D*
Manganese 007439-96-5| 1.40E-01" D' _
Mercury (¢lemental) 007439-97-6 | 3.00E-04° D* 0.002
Methomy! . 016752-77-5| 2.50E-02* D*
Methoxychlor 000072-43-5 | 5.00E-03° D* 0.04
Methyl-4-chlorophenoxyacetic acid, 2- [MCPA] | 000094-74-6 | 5.00E-04" E*
‘Methylene Chloride [Dichloromethane] 000075-09-2 | 6.00E-02° | 7.SOE-03" B2* 0.005
Methy! Ethyl Ketone 000078-93-3 | 6.00E-01° D
Methy! Isobutyl Ketone 000108-10-1| 8.00E-02° D°

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and r;poning levels. Statewide standards for non-protected

grouridwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 m/day.
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Table 1. Standards for Groundwater, Towa Land Reg:ycllng Program

(Current as of October 4 1999)

Chemical CASRN Oral Oral Cancer | Drinking Lifetime
" Chronic Slope Group | Water Max. | Health
RfD Factor Contam. Advisory
(mg/kg-day) (mg/kg- Level Level
. dﬂY) (MCL) (HAL)*
(mg/l) (mgh)
Phenmedipham 013684-63-4| 2.50E-01" . D°
Phenol 000108-95-2 | 6.00E-01* D*
Phorate 000298-02-2 | 2.00E-04" [
Picloram . 001918-02-1 | 7.00E-02* D* 0.5
Polychlorinated Biphenyls [PCBs] 001336-36-3 ; 3.00E-01* B2* 0.0005
Prometon 001610-18-0 | 1.50E-02" D
Propachlor 001918-16-7 | 1.30E-02" D
Propazine 000139-40-2 | 2.00E-02* (o
Propham 00012242-9 | 2.00E-02* Df
Pursuit ° - 081335-77-5 | 2.50E-01" D*
Pyrene 000129-00-0| 3.00E-02° D
RDX {Cyclotrimethylenenitramine] 000121-82-4 | 3.00E-03" | 1.10E-01° c
Selenium . " 007782-49-2 | 5.00E-03* D* 0.05
Sethoxydim 074051-80-2 | 9.00E-02" D°
Silver 007440-22-4 | 5.00E-03* D'
Silver Cyanide 000506-64-9 | 1.00E-01* D*
Simazine 000122-34-9{ 5.00E-03" | 1.20E-01° | C 0.004
Strontium 007440-24-6 | 6.00E-01" D
Styrene 000100-42-5 | 2.00E-01* C 0.1
TCDD, 2,3,7,8- [Dioxin] 001746-01-6 1.S0E+05" B2 3.00E-08
Tebuthiuron 034014-18-1 | 7.00E-02° . Df
Terbacil 005902-51-2 | 1.30E-02* E*
Terbufos 013071-79-9 | 2.50E-05° D*

-

NOTE: Statewide standards for protected groundwater are generally applicable for use as screening and reporting levels. Smww{de standarc'ls for non-protected
groundwater are generally applicable to water in formations with a hydraulic conductivity of less than 0.44 m/day.
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Table L Standards for Groundwater, Towa Land Recycling Program
- (Current as of October 4, 1999)

Chemical CASRN Oral - . Oral ~ Cancer | Drinking Lifetime
Chronic Slope Group | Water Max. |Health
RfD Factor . Contam. Advisory
(mg/kg-day) | (mg/kg- | Level Level
day)” - I(MCLY (HAL) :
(mg/1) (mg/1) ; -

Vinyl Chloride . 000075-01-4 _ 1.90E+00° A 0.002 A
White Phosphorus 007723-14-0} 2.00E-05* p* 0.0001 |B
Xylene, Mixture : 001330-20-7 | 2.00E+00* D' 10 i
Zinc (and compounds) 007440-66-6 | 3.00E-01* D*
Zinc Chloride (measured as zinc) . . | o07646-85-7| 3.10E-01° D°
SOURCES OF INFORMATION: -
a - the U.S. Environmental Protection Agency’s (EPA's) Integrated Risk Information System (IRIS), Intemet: http: //www epa.gov/iris/ Current as of October 4,
1999.

b - EPA's Health Effects Summary Tables (HEAST), 9200.6-303 (97-1), EPA-540-R-97-036, PB97-921199, July 1997.

¢ - EPA's Office of Water, Drinking Water Regulations and Health Advisories, EPA 822-B-96-002, October 1996, Intemet:
www.epa.gov/OST/Tools/dwstds. himl

d - represents a default cancer group D p D classification for chemicals that do not otherwise have a cancer group classification provided in sources a, b, or c.
e - Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, EPA Office of Water, EPA/600-R-93/089, July 1993
f - EPA's Office of Water, Current Drinking Water Standards, lntemet. www.epa. gov/OGWDW/wol/appa.htm! WDW/wot/apga html

NOTES:
[synonyms or acronyms shown in brackets]

T - Standards apply to Total Chromium [I1 + Chromium VI or Total Tnhalomethanes, i.e., Bromodichloromethane + Bmmofrom + Chlorodibromoethane +
Chloroform.
AL - Action Level. Assumed to be equivalent to an MCL.

1) The statewide standard for arsenic in a nonprotected groundwater source is specified by rule (Paragraph 137.5(4)b.)
2) Chromium'VI is classified in [RIS as cancer group "A" by inhalation and "D" by oral exposure. Therefore, cancer group "D" is appropriate for water ingestion.

3) RIS provides several tiers of slope factors for PCBs. The central-estimate of the low risk and persistence category has been chosen for establishing
groundwater standards, consistent with recommended use for ingestion of water-soluble congeners.

GENERAL NOTE: The standards in this table are based on a procedure for determining standards specified by Rule 567-—137.5. The current toxicity data (i.e.,
oral chronic reference dose and oral slope factor) and prescribed procedure take precedent over any value provided in-this table. The department should be contacted
. | for determination of standards for chemicals not. listed in this table.’

NOTE: Statewide standards for protected gmundwater are generally applicable for use as screening and reporting Ievels Statewide standards for non-protected
groundwater are generally applicable to water in formations wnh a hydraulic conductmty of less than 0.44 m/day.
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